Two arylamine N-acetyltransferases from chicken pineal gland as identified by cDNA cloning.
A cDNA library prepared from the poly(A)-rich RNA of the chicken pineal gland obtained at night was screened with the 32P-labeled cDNA of arylamine N-acetyltransferase from the chicken liver recently isolated in this laboratory. Two positive clones (p-NAT-3 and p-NAT-10) that cross-hybridized with the liver cDNA were isolated. The cDNAs did not cross-hybridize each other under a high stringency, indicating that they corresponded to different mRNAs. When the cDNAs were inserted into an expression vector pcDL1 under the control of the early promoter of simian virus 40 and introduced into Chinese hamster ovary cells, both cDNAs expressed arylamine N-acetyltransferase activity in the transfected cells. The nucleotide sequences of the cDNAs were determined, from which amino acid sequences were deduced. Both cDNAs coded for 290 amino acids. Similarities in amino acid sequences were about 60% between p-NAT-3, p-NAT-10 and liver N-acetyltransferases. Poly(A)-rich RNA blot hybridization analysis indicated that p-NAT-3 cDNA detected a 2.2-kb band with the poly(A)-rich RNAs from the brain, gut and, less intensively, spleen, liver and kidney, while p-NAT-10 cDNA hybridized only with the poly(A)-rich RNA from the kidney. Neither cDNA detected any hybridization band with the poly(A)-rich RNA from the pineal gland, suggesting that the contents were low. Genomic Southern blot hybridization analysis showed that p-NAT-3, p-NAT-10 and liver N-acetyltransferases were encoded in a separate single gene. The properties of the enzymes expressed in the transfected cells were compared with N-acetyltransferases from the pineal gland, brain and kidney. On a DEAE-cellulose column, the kidney and p-NAT-10 enzymes appeared in the effluent fraction, whereas the brain and p-NAT-3 enzymes were eluted from the column with a gradient elution at 0.08 M NaCl. The supernatant of the pineal gland obtained in the daytime showed two peaks appearing in the effluent fraction and the eluate fraction at 0.08 M NaCl. The substrate specificity of these enzymes were examined with p-phenetidine, 2-aminofluorene, tryptamine and phenylethylamine as substrates. All the enzymes preferred arylamines to arylalkylamines, indicating that both p-NAT-3 and p-NAT-10 cDNAs encoded arylamine N-acetyltransferases.